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DETAILED ACTION 
Response to Amendment 

1 . Amendments to the specification are acknowledged and accepted. Amended 
claims are acknowledged and treated below. Claims 1 , 1 8, 35 are cancelled and claims 
52-54 have been added. 

Response to Arguments 

2. The independent claims rejected in the prior office action were amended to be 
more specific as to the inventions' metes and bounds. However prior art and new art still 
reads on most of these amended and dependent claims. The subsequent rejections 
herein may be repeated from the first office action dated 8/25/2005 for clarity. 

Drawings 

3. The drawings are objected to because the title for each of the three drawings has 
the phrase "TUNING-ON CHANNELS" whereas the phrase should read, "TUKNING-ON 
CHANNELS". Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
figure or figure number of an amended drawing should not be labeled as "amended." If 
a drawing figure is to be canceled, the appropriate figure must be removed from the 
replacement sheet, and where necessary, the remaining figures must be renumbered 
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and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date 
of an application must be labeled in the top margin as either "Replacement Sheet" or 
"New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

The examiner requires that the cross section figures 2-3 be resubmitted without 
shadings because the device structure in unclear. Per 37 CFR 1.84 under sectional 
views hatching must be used to indicate sectional views of an object. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 53 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Claim 53 reads "the semiconductor 
device of claim 52 wherein the deep trench is proximate to the first edge of the 
source and the first edge of the drain with a smaller distance relative to a 
dimension of the source perpendicular to the first edge of the source." The 
phrase, "a dimension of the source perpendicular to the first edge of the source", 
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could be taken to mean the width of the source between the first edge and the 
second edge of the source or it could mean a size of infinite or non-specific 
variable length since the word dimension can mean an orthogonal or 
perpendicular axis extending outward some unspecified amount. The examiner 
has assumed the first meaning is intended. The first meaning specifically being: 
in the applicant's Fig. 1 of the specification, the examiner interprets claim 53 to 
mean that the distance W 2 is less than distance Wi. 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



5. Claims 4,21,37 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Joyner el al. (US Pat. 6,114,741). 
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Regarding claim 4, Joyner teaches a semiconductor device [FIG. 2-3] 
comprising; 

a substrate [FIG. 2, 10] including a source [S] and drain [D], the source [S] 
having a first edge [FIG. 3, horizontal line marked by 32] and the drain [D] having 
a first edge [same as the source] a gate [26] between the source [S] and drain 
[D], the gate [26] having a first portion [FIG. 3, horizontal line marked by 32]; and 
a first deep trench structure [FIG. 3; 22 adjacent to the horizontal line marked by 
32] located directly under [See FIG. 2] the first portion of the gate viewed in a 
direction from the gate [26] to the substrate [10], and proximate to the first edge 
of the source [S] and the first edge of the drain [D], wherein the first deep trench 
structure [22] has a depth greater than to 0.5 urn [column 3, lines 44-46, "The 
depth of the trench region may be virtually any depth to produce isolation 
between active region 12 and active region 14."]. 

Regarding claim 21, Joyner teaches a semiconductor device [FIG. 2-3] 
comprising: 

a substrate [10] including a source [S] and drain [D], the source having a 
first edge [as above] and the drain having a first edge [as above]; 

a gate electrode [26] on the substrate [10] and between the source [S] and 
drain [D], a first portion of the gate electrode [26] extending past the first edge [as 
above] of the source [S] and the first edge [as above] of the drain [D]; and 
a first deep trench structure [22] located directly under the first portion [as above] 
of the gate electrode [26] viewed in a direction from the gate electrode [26] to the 
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substrate [10] and proximate to the first edge [as above] of the source [S] and the 
first edge [as above] of the drain [D], wherein the first deep trench structure [22] 
has a depth greater than 0.5 urn [column 3, lines 44-46, "The depth of the trench 
region may be virtually any depth to produce isolation between active region 12 
and active region 14."]. 

Regarding claim 37, Joyner teaches a semiconductor device [FIG. 2-3] 
comprising: 

a substrate [10] having a source [S] and drain [D], having widths that are 
substantially equal [see FIG. 3] and each having a first edge [as above] 
substantially located along a common line on the substrate [10]; 

a gate electrode [26] on the substrate [10] and between the source [S] and 
the drain [D], the gate electrode [26] having a first portion [as above] extending 
past the first edge [as above] of the source [S] and the first edge [as above] of 
the drain [D]; and 

a first deep trench structure [22] located directly under the first portion [as 
above] of the gate electrode [26] viewed in a direction from the gate electrode 
[26] to the substrate [10], the first deep trench structure [22] parallel to the 
common line on the substrate [10] and proximate to the first edge [as above] of 
the source [S] and the first edge [as above] of the drain [D], wherein the first 
deep trench structure [26] is substantially deeper than 0.5 urn [column 3, lines 
44-46, "The depth of the trench region may be virtually any depth to produce 
isolation between active region 12 and active region 14."]. 
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6. Claims 4,9,21,26,37,41 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Hara et al (US Pat Pub 2004/0029355). 

Regarding claim 4, Hara teaches a semiconductor device [FIG. 4A-4B] 
comprising; 

a substrate [1] including a source [13] and drain [13], the source [13] 
having a first edge [the horizontal line of FIG. 4B which extends from the lower 
edge of the source to the lower edge of the drain and passes under the gate 
electrode] and the drain [13] having a first edge [same as line as the source] a 
gate [11, 12] between the source [13] and drain [13], the gate [11,12] having a 
first portion [the horizontal line of FIG. 4B which extends from the lower edge of 
the source to the lower edge of the drain and passes under the gate electrode]; 
and a first deep trench structure [7] located directly under [see FIG. 4B] the first 
portion [as above] of the gate [11,12] viewed in a direction from the gate [1 1 , 12] 
to the substrate [1], and proximate to the first edge [the horizontal line of FIG. 4B 
which extends from the lower edge of the source to the lower edge of the drain 
and passes under the gate electrode] of the source [13] and the first edge [the 
horizontal line of FIG. 4B which extends from the lower edge of the source to the 
lower edge of the drain and passes under the gate electrode] of the drain [13], 
wherein the first deep trench structure [7] has a depth greater than to 0.5 urn 
[page 4, section 0066, "about 0.4um to 0.8um"]. 
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Regarding claim 21, Hara teaches a semiconductor device [FIG. 4A-4B] 
comprising: 

a substrate [1] including a source [13] and drain [13], the source having a 
first edge [as above] and the drain [13] having a first edge [as above]; 

a gate electrode [12] on the substrate [1] and between the source [13] and 
drain [13], a first portion [as above] of the gate electrode [12] extending past the 
first edge [as above] of the source [13] and the first edge [as above] of the drain 
[13]; and 

a first deep trench structure [7] located directly under [as above] the first 
portion [as above] of the gate electrode [12] viewed in a direction from the gate 
electrode [12] to the substrate [1] and proximate to the first edge [as above] of 
the source [13] and the first edge [as above] of the drain [13], wherein the first 
deep trench structure [7] has a depth greater than 0.5um [page 4, section 0066, 
"about 0.4um to 0.8um"]. 

Regarding claim 37, Hara teaches a semiconductor device [FIG. 4A-4B] 
comprising: 

a substrate [1] having a source [13] and drain [13], having widths that are 
substantially equal [see FIG. 4A-4B] and each having a first edge [as above] 
substantially located along a common line [the same line for s/d/gate] on the 
substrate [1]; 

a gate electrode [12] on the substrate [1] and between the source [13] and 
the drain [13], the gate electrode [12] having a first portion [as above] extending 
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past the first edge [as above] of the source [13] and the first edge [as above] of 
the drain [13]; and 

a first deep trench structure [7] located directly under the first portion [as 
above] of the gate electrode [12] viewed in a direction from the gate electrode 
[12] to the substrate [1], the first deep trench structure [7] parallel to the common 
line on the substrate [as above] and proximate to the first edge [as above] of the 
source [13] and the first edge [as above] of the drain [13], wherein the first deep 
trench structure [7] is substantially deeper than 0.5 urn [as above]. 

Regarding claims 9,26,41 Hara teaches the semiconductor device of claim 
4 (or claims 21 ,37) wherein the device includes a strained MOS structure [Page 
4, section 0065, 3]. 



7. Claims 50-53 are rejected under 35 U.S.C. 102(b) as being anticipated by Brand 
el al. (US Pat. 6,172,401). 

Regarding claim 50, Brand teaches a semiconductor device [Fig. 7-8] 
comprising: 

a substrate [100] including a first well [Fig. 7, 120, p-well] of a first-type 
dopant [p] and a second well [Fig. 7, 135, n-well] of a second type dopants [n] the 
first well [120] being disposed laterally adjacent [see Fig. 7] the second well 
[135]; 

a source [Fig. 7, 155] formed in the first well [120] and drain [160] formed 
in the second well [135], the source [155] having a first edge [Fig. 8, horizontal 
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line connecting the lower horizontal edge of 155 to the lower horizontal edge of 
165 passing under the gate 145] and the drain [160] having a first edge [same as 
source]; 

a gate electrode [145] on the substrate [100] and between the source 
[155] and drain [160], a first portion [Fig. 8, horizontal line connecting 155 to 165 
passing under the gate 145] of the gate electrode [145] extending past the first 
edge [Fig. 8 shows the gate 145 extending past the edge of the active area 155 
region and thus over the isolation region 110 being the horizontal line connecting 
to region 160] of the source [155] and the first edge [as above] of the drain [160]; 

a current channel located in a region where the gate electrode extends 
beyond the first edge of the source and the first edge of the drain, the current 
channel allowing a leakage current [the field oxide 110 acts as a very thick gate 
oxide thus lowering leakage in direct proportion the field oxide's thickness] to flow 
in the device; and 

a first deep trench structure [110, column 4, lines 59-61] formed partially in 
the first well [120] and partially in the second well [135], located under the first 
portion [as above] of the gate electrode [145] and proximate to the first edge [as 
above] of the source [155] and the first edge of the drain [160], whereby the first 
deep trench structure [120] is located close enough to the first edge of the source 
[155] and the first edge of the drain [160] to substantially eliminate [field oxide's 
function] the leakage current flow through the current channel. 
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Brands structure is virtually identical to the applicant's drawings 1-3. Brand 
refers to 160 as a tap but is identical to the applicants "drain" [120]. 

Regarding claim 51, Brand teaches a method of manufacturing a 
microelectronic device [Fig. 7-8], comprising: 

forming [column 4 line 65 to column 5 line 15, Fig. 1-3] a substrate [100] 
including a first well [120] of a first-type dopant [p] and a second well [135] of a 
second type dopant [n] the first well [120] being disposed laterally adjacent the 
second well; 

forming [column 5 line 59 to column 6 line 37,Fig. 5-6] a source [155] in 
the first well [120] and a drain [160] in the second well [135]; 

forming [column 5, lines 47-58, Fig. 4] a gate [145] between the source 
[155] and drain [160]; and 

forming [column 4, lines 53-64, Fig. 1 & 8] a deep trench [110] structure 
partially in the first well [120] and partially in the second well [135], underlying a 
portion of the gate [145] and proximate to an edge of the source [155] and drain 
[160]. 

Regarding claim 52, Brand teaches a semiconductor device [Fig. 7-8] 
comprising: 

a substrate [100] including a first well [120] of a first type dopant [p] and a 
second well [135] of a second type dopant [n]; 
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a source [155] disposed in the first well [120] and a drain [160] disposed in 
the second well [135], the source [155] having a first edge [as above] and the 
drain [160] having a first edge [as above]; 

a gate electrode [145] between the source [155] and drain [160]; and 

a deep trench structure [155] located directly under [see Fig. 8] the gate 
electrode [145], and proximate to the first edge [as above] of the source [155] 
and the first edge [as above] of the drain [160]. 

Regarding claim 53, Brand teaches the semiconductor device [Fig. 7-8] of 
claim 52 wherein the deep trench [110] is proximate to the first edge [as above] 
of the source [155] and the first edge [as above] of the drain [160] with a smaller 
distance relative to a dimension of the source [155] perpendicular to the first 
edge [as above] of the source [155]. Referring to the applicant's Fig. 1 of his 
specification, the examiner interprets this claim to mean that the distance W 2 is 
less than distance WY Brand teaches distance W 2 is equal to zero. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. Claims 2-8,14-17,19-25,31-34,36-40,46-49 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Kuroi et al. (US Pat. Pub. 2002/0038901) in further in view 
of Chen et al. (2003/0006476). 

Regarding claim 4, Kuroi teaches a semiconductor device [FIG. 1-2; 101] 

comprising; 

a substrate [FIG. 4-5, 1] including a source [6] and drain [6], the source [6] 
having a first edge [FIG. 1 , A2] and the drain [6] having a first edge [FIG. 1 , A2] a 
gate [5] between the source and drain, the gate having a first portion [FIG. 1, the 
intersection of line A2 and element 5]; and 

a first deep trench structure [FIG. 1, AR2; FIG. 2, 9] located directly under 
the first portion of the gate viewed in a direction from the gate to the substrate 
[see FIG. 1], and proximate to the first edge of the source [FIG. 1 , line A2] and 
the first edge of the drain [FIG. 1 , line A2], wherein the first deep trench structure 
[FIG. 1, AR2] has a depth equal to 0.5 urn [Page 4, section 0069]. Kuroi does not 
teach trench structures deeper than 0.5um. Chen does teach trench structures 
deeper than 0.5um [page 2, section 0017]. It would have been obvious to one of 
ordinary skill in the art at the time that the invention was made to use trenches 
deeper than 0.5u for the purpose of reducing "an increase in current leakage or a 
decrease in breakdown voltage" [Page 2, section 0024]. 

Regarding claim 21, Kuroi teaches a semiconductor device [FIG. 1-2; 101] 
comprising: 
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a substrate [FIG. 4-5, 1] including a source [6] and drain [6], the source 
having a first edge [FIG. 1 , A2] and the drain having a first edge [FIG. 1 , A2]; 

a gate electrode [5] on the substrate [1] and between the source [6] and 
drain [6], a first portion of the gate electrode [5] extending past the first edge [line 
A2] of the source [6] and the first edge [line A2] of the drain [6]; and 

a first deep trench structure [AR2, 9; adjacent to line A2] located directly 
under the first portion [line A2] of the gate electrode [5] viewed in a direction from 
the gate electrode [5] to the substrate [1] and proximate to the first edge [line A2] 
of the source [6] and the first edge [line A2] of the drain [6], wherein the first deep 
trench structure [AR2] has a depth equal to 0.5 urn [Page 4, section 0069]. Kuroi 
does not teach trench structures deeper than 0.5um. Chen does teach trench 
structures deeper than 0.5um [page 2, section 0017]. It would have been obvious 
to one of ordinary skill in the art at the time that the invention was made to use 
trenches deeper than 0.5u for the purpose of reducing "an increase in current 
leakage or a decrease in breakdown voltage" [Page 2, section 0024]. 

Regarding claim 37, Kuroi teaches a semiconductor device [FIG. 1-2; 101] 
comprising: 

a substrate [Fig. 4 and 5, 1] having a source [6] and drain [6], having 
widths that are substantially equal [see FIG. 1] and each having a first edge [Fig. 
1, A2] substantially located along a common line [A1] on the substrate [1]; 

a gate electrode [Fig. 2; 5A, 5B] on the substrate [1] and between the 
source [6] and the drain [6], the gate electrode [5A, 5B] having a first portion [Fig. 
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1 , the intersection of line A2 and element 5] extending past the first edge [A2] of 
the source [6] and the first edge [A2] of the drain [6]; and 

a first deep trench structure [AR2, 9, adjacent to line A2] located directly 
under the first portion [Fig. 1 , the intersection of line A2 and element 5] of the 
gate electrode [5A, 5B] viewed in a direction from the gate electrode [5A, 5B] to 
the substrate [1], the first deep trench structure [AR2] parallel to the common line 
[A1] on the substrate [1] and proximate to the first edge [A2] of the source [6] and 
the first edge [A2] of the drain [6], wherein the first deep trench structure [AR2] is 
equal to 0.5 urn [Page 4, section 0069]. Kuroi does not teach trench structures 
deeper than 0.5um. Chen does teach trench structures deeper than 0.5um [page 

2, section 0017]. It would have been obvious to one of ordinary skill in the art at 
the time that the invention was made to use trenches deeper than 0.5u for the 
purpose of reducing "an increase in current leakage or a decrease in breakdown 
voltage" [Page 2, section 0024]. 

Regarding claim 2,19,36 Kuroi teaches the semiconductor device [Figures 
1,2; 101] of claim 4 (or claim 21 or 37) further comprising: 

the source [6] having a second edge [Fig. 1 , the complement line of line 
A2 being located above line A1] and the drain having a second edge [same as 
source]; 

the gate [5] having a second portion [same as s/d] (for claim 19 extending 
past {see FIG. 1}); and 
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a second deep trench structure [AR2, 9, Fig. 1, the complement line of line 
A2 being located above line A1] located under the second portion of the gate [5] 
and proximate to the second edge [as above] of the source [6] and the second 
edge [as above] of the drain [6]. 

Regarding claims 3,20 Kuroi teaches the semiconductor device of claim 2 
(or claim 19) wherein the first edge of the source and drain are approximately 
parallel to the second edge of the source and drain, and wherein the first and 
second deep trench structures are approximately parallel to the first and second 
edges, respectively [see FIG. 1]. 

Regarding claims 5,22 Kuroi teaches the semiconductor device of claim 4 
(or claim 21) wherein the first deep trench structure exhibits a geometry selected 
from the group consisting of a straight line [See FIG. 1-2, line A2], an angled line, 
a broken line, and a combination thereof. 

Regarding claims 6,23,38 Kuroi teaches, the semiconductor device 
[Figures 1 ,2; 1 01] of claim 4 (or claims 21 ,37) further comprising: 

an outside edge [Fig. 1, intersection of a 'complement line to line B2' and 
the line A2] on the source [6]; 

an outside edge [Fig. 1, intersection of line B2 and line A2] on the drain 
[6]; and 

the first deep trench structure [AR2, 9; adjacent to line A2] having a length 
extending at least from the outside edge of the source [6] to the outside edge of 
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the drain [6] [Fig. 1, from line B2-A2 to the source side's 'complement line B2'- 
A2]. 

Regarding claims 7,24,39 Kuroi teaches, "the semiconductor device 
[Figures 1,2; 101] of claim 4 (or claims 21,37) wherein the first deep trench 
structure [AR2, 9; adjacent to line A2] is substantially filled in with a material 
selected from the group consisting of silicon dioxide, silicon nitride, silicon 
oxynitride, a high k material, and a combination thereof." [Page 5, paragraph 
0070, "Thus the trench 2 is filled with silicon oxide films 9A and 9B ... The silicon 
oxide film 9 is a so-called trench isolation."]. [Page 6, paragraph 0088, "Further, 
instead of the silicon oxide film 9Ba, for example, a silicon oxynitride film, a PSG 
film, a BPSG film, an FSG film or the like may be used."] 

Regarding claims 8,25,40 Kuroi teaches, "the semiconductor device 
[Figures 1,2; 101] of claim 4 (or claims 21,37) wherein the substrate [1] is made 
of a material selected from the group consisting of crystal silicon, polycrystalline 
silicon, amorphous silicon, germanium, diamond, silicon germanium, silicon 
carbide, gallium arsenic, indium phosphide, semiconductor on insulator, and a 
combination thereof." [Page 4, paragraph 0067, " As shown in FIGS. 1 to 7, the 
semiconductor device 101 comprises a semiconductor substrate formed of, e. g., 
P-type silicon crystal 1 ."] 

Regarding claims 14,31,46 Kuroi teaches, "the semiconductor device 
[Figures 1,2; 101] of claim 4 (or claims 21,37) wherein the gate [5] includes a 
gate electrode [5A, 5B] and a gate dielectric [4]." [Page 5, paragraph 0072; "a 
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gate insulating film 4 extends on the main surface 1S of the substrate 1 across 
the substantial center of the active region AR1 (see FIG. 1). The gate insulating 
film 4 is formed of a silicon oxide film ..."]. [Page 5, paragraph 0073; " A 
polysilicon film 5A having a film thickness of about 40nm to 70 nm and a 
tungsten silicide film 5B having a film thickness of about 50 nm to 100 nm are 
layered on the gate insulating film 4 ...]. 

Regarding claims 15,32,47 Kuroi teaches, "the semiconductor device 
[Figures 1 ,2; 101] of claim 14 (or claims 21 ,37) wherein the gate electrode [5A, 
5B] is made of a material selected from the group consisting of doped polysilicon, 
metal, metal alloy, metal silicide, and a combination thereof ". [Page 5, paragraph 
0073]. 

Regarding claims 16,33,48 Kuroi teaches, "the semiconductor device 
[Figures 1 ,2; 101] of claim 14 (or claims 31 ,46) wherein the gate dielectric [4] is 
made of a material selected from the group consisting of silicon oxide, silicon 
oxynitride, a high k material, and a combination thereof." [Page 5, paragraph 
0072]. 

Regarding claim 17,34,49 Kuroi teaches, "the semiconductor device 
[Figures 1 ,2; 101] of claim 4 (or claims 21 ,37) wherein the first deep trench 
structure [2,9, line A2] extends around the entire device." [Fig. 1, region AR2]. 
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9. Claims 4,13,21,30,37,45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shima et al. (US Pat. Pub. 2003/0155592) in further in view of Chen 
et al. (2003/0006476). 

Regarding claim 4, Shima teaches a semiconductor device [FIG. 10, 1 1H, 12] 

comprising; 

a substrate [FIG. 1 1H, "SUBSTRATE"] including a source [31 SN] and 
drain [31 DN], the source [31 SN] having a first edge [FIG. 12, the horizontal line 
(marked by 31 B) from source to drain passing under the gate] and the drain 
[31 DN] having a first edge [the same line as the source's line] a gate [37N] 
between the source and drain, the gate having a first portion [FIG. 12, the 
horizontal line (marked by 31 B) from source to drain passing under the gate]; and 

a first deep trench structure [FIG. 10, 1 1H, 12; 32] located directly [see 
FIG. 12] under the first portion [as above] of the gate viewed in a direction from 
the gate to the substrate [see FIG. 12], and proximate to the first edge [as above] 
of the source [31 SN] and the first edge of the drain [31 DN], wherein the first deep 
trench structure [32] is of unspecified depth. Shima does not specifically teach 
trench structures deeper than 0.5um. Chen does teach trench structures deeper 
than 0.5um [page 2, section 0017]. It would have been obvious to one of ordinary 
skill in the art at the time that the invention was made to use trenches deeper 
than 0.5u for the purpose of reducing "an increase in current leakage or a 
decrease in breakdown voltage" [Page 2, section 0024]. 
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Regarding claim 21, Shima teaches a semiconductor device [FIG. 10, 
11H, 12] comprising: 

a substrate [FIG. 11H, "SUBSTRATE "] including a source [31 SN] and 
drain [31 DN], the source having a first edge [as above] and the drain having a 
first edge [as above]; 

a gate electrode [37N] on the substrate and between the source [31 SN] 
and drain [31 DN], a first portion of the gate electrode [37N] extending past the 
first edge [as above] of the source and the first edge [as above] of the drain; and 

a first deep trench structure [FIG. 10, 11H, 12; 32] located directly under 
[see FIG. 12] the first portion [as above] of the gate electrode [37N] viewed in a 
direction from the gate electrode to the substrate and proximate to the first edge 
[as above] of the source and the first edge [as above] of the drain, wherein the 
first deep trench structure [32] is of unspecified depth. Shima does not teach 
trench structures deeper than 0.5um. Chen does teach trench structures deeper 
than 0.5um [page 2, section 0017]. It would have been obvious to one of ordinary 
skill in the art at the time that the invention was made to use trenches deeper 
than 0.5u for the purpose of reducing "an increase in current leakage or a 
decrease in breakdown voltage" [Page 2, section 0024]. 

Regarding claim 37, Shima teaches a semiconductor device [FIG. 10, 
11H, 12] comprising: 

a substrate [FIG. 11H, "SUBSTRATE "] having a source [31 SN] and drain 
[31 DN], having widths that are substantially equal [see FIG. 10, 12] and each 
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having a first edge [as above] substantially located along a common line [see 
FIG. 12, nfet] on the substrate; 

a gate electrode [37N] on the substrate and between the source and the 
drain, the gate electrode having a first portion [as above] extending past the first 
edge [see FIG. 12] of the source and the first edge of the drain; and 

a first deep trench structure [FIG. 10, 11H, 12; 32] located directly under 
the first portion [as above] of the gate electrode viewed in a direction from the 
gate electrode to the substrate [see FIG. 12], the first deep trench structure [32] 
parallel to the common line [as above] on the substrate and proximate to the first 
edge [as above] of the source and the first edge [as above] of the drain, wherein 
the first deep trench structure [32] is of unspecified depth. Shima does not teach 
trench structures deeper than 0.5um. Chen does teach trench structures deeper 
than 0.5um [page 2, section 0017]. It would have been obvious to one of ordinary 
skill in the art at the time that the invention was made to use trenches deeper 
than 0.5u for the purpose of reducing "an increase in current leakage or a 
decrease in breakdown voltage" [Page 2, section 0024]. 

Regarding claims 13, 30, 45 Shima teaches the semiconductor device of 
claim 4 (or 21 , 37) further comprising; a body contact feature adjacent to the 
source [FIG. 10, 38P, 38N, page 4 section 0073]. 

Regarding claims 9, 26, 41 Shima teaches the semiconductor device of 
claim 4 (or 21 , 37) wherein the device includes a strained MOS structure [FIG. 
10-11 A, element 34] [Page 1, 0017-0018; Page4 section 0077]. 
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Allowable Subject Matter 

10. Claims 10-12, 27-29, 42-44, 54 objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Please see the references listed on the PTO-892 form for these 
pertinent art: Iwamatsu (US Pat. 6495898) and Min (US Pat. Pub. 2003/0211663). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul A. Budd whose telephone number 571-272-8796. 
The examiner can normally be reached on Monday to Friday 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
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have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




